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Abstract
A Reassessment of Standard Error of Measurement

Alan C. Klaas
Wayne State University

Current usage and theory of standard error of measurement
calls for one standard error of measurement figure to be used
across all levels of scoring. The study revealed that scoring
variance across scoring levels is not constant. As scoring ability
increases scoring variance decreases.

The assertion that low and high scoring subjects will
correctly guess the same number of unknown questions is incorrect.
Low and high scoring subjects correctly guess the same percentage
of unknown guestions. Clearly, low scoring subjects are guessing
at a greater aumber of unknown questions and, therefore, will
have a larger amount of scoring variance.

Post hoc analysis of response optiocn frequencies and changes
of option choice was undertaken. Low sccring subjects apparently
exploy random guessing when answering -juestions where they do not
know the correct answer. High scoring subjects seem to employ
educated guessing wher answering questions where they do not know
the correct answer. Item Gifficulty appeared to be unrelated to
the change from random guessing to educated gue 3sing; however,
the large numker of omissions by low scoring sunjects nade the
item difficulty effect difficult to interpret.




A Reassessment of Standard Error of Measurement

Alan C. Klaas
Wayne State Univ.rsity

Background

The theory of standard error of measurement is part of the
content of many textbooks and courses dealing with tests and
measurement (Ebel, 1972; Helmsteder, 1964). Standard error theory
is used by countless numbers of test publishers and test inter-
preters in relating to people the results of standardized tests
(Henmon-Nelson, 1957; Metropolitan, 1959; Ctis-Lennon, 1967).

A standard error figure is often used to construct score bands
or confidence intervals into which the subject's score is taid
to fall. The use of such score bands is undertaken so as to
present as accurate as possible a picture to the subject of what
his score means and does not mean.

The use of standard error of measurement by authors of
textbooks, instructors in tests and measurement courses, and
test score interpreters is explored in the present paper.
Specifically examined is the common practice of applying a single
standard error figure, the standard error at the mean, for all
subjects regardless of where those subjects scored. Very low
scoring subjects, middle ability subjects, and very high scoring
subjects will have scores explained using the same sized scoring
band or confidence interval.

Standard error of measurement explains the differences in
scoring from one test administration to the next administration

to be the result of random guessing at unknown answers. A subject's

obtained score is said to be made up of two parts: true ability,
which is the number of questions for which the subject knows the
correct answers; and guessing error, which is the number of
guestions for which the subject docs not know the correct answers
but was able to guess correctly. A subject's true score is said
to be made up of two parts: true sccre, as defined above; and
per fect randem guessing, which is correctly guessing the number
of unknown answers equal to the probability of correct guessing
randomly ucross all options for the item. Standard error of
measurement is based upon the assumption of random guessing across
all options when attempting an item for which the subject does
not know the correct answer (Nunnally, 1967; McNemar, 1969).

Examples of Standard Error Applicationg

When an individual takes a test, he attains a certain score
which is based upon the number of ¢uestions answered correctly.
If that same person repeats that same test, he will usually get
a different score. If the process is repeated a third timc, a
score different from the first two testing sessions will likely
result. Different scores by the same person on the same test
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create a problem to those people who would like to make some
decision on the basis of a test score. A single test adminis-
tration does not yield a perfectly reliable measure.

To account for inconsistent measurement of stable traics,
the theory of standard error of measurement (SEM) has been
developed. Standard error of measurement is used to explain
why a person will score differently on successive attempts at
taking the same test. There are two explanations of the SEM:
the commonly used explanation and the technically accurate
explanation.

The common explanation of SEM begins with a single attained
score. Subject A has a raw score of 60. Perhaps the SEM figure
for that test is 3 raw score points. The interpreter might explain
to subject A that there is a 95% chance that the sukject's true
ability test score is betweer 54 and 66 raw score points. That
is to say, the true score is somewhere in an interval about the
attained score.

The technically correct explanation of SEM is just the oppo-
site. Technically speaking, the attained scores of many adminis-
trations form an interval about the truc score. Suppose subject
B took the test 100 times. ke would obtain 100 scores which
would be formed into a frequency distribution with subject B's
true score said to be the mean of that distribution. Scoring
above the mean is explained as high random success of guessing
at unknown items while scores below the mean would be explained
as low random guessing at unknown items.

In common practice only onec SEM fiqure is calculated for
any test. Textbooks discussing SEM seer to irply, by orission,
that only one SEM figure is necessary to explain inconsistent
measurement. Apparently the SEM is felt to represent an equal
; size intervel for all levels of test scoring ability. Apparently
random guessing at all item response options is zlso felt to be
equal for all levels of scoring.

The explanation of true score commonly presented is as
follows. Suppose a test contains 100 items with each of the items
being a four option multiple cheice duestion. If subject C has
a true ability of 60 items, then he will ¢et at least 60 items
correct. The probability of correctly guessing an unknown item
in a four option question.is .25. Therefore, subject C's true
score would be said to equal the true ability of 60 items correct
plus 40 unknown items times .25 probability of correctly guessing
unknown items (60 + (40 ¥ .25)), or a true score of 70 raw score
points. Variations in attained scores are said to result from
changes in the success of guessing at all options for unknown
guestions. Apparently, again by omission, the theory holds that
random guessing at all options on unknown questions will exist
regardless of scoring ability.




Methcdology

A school ability test (Henmon-Nelson Test of Mental Ability
Form B for grades six through nine) was administered twice to 608
eighth graders from 19 elementary schools in St. Louis, Missouri
and Milwaukee, Wisconsin. The interval between administrations
was three weeks. The subjects were from a wide range of socioc-
economic backgrounds, including a wide range of scholastic
ability, and had experienced previous contact with standardized
tests. The a priori data analysis procedure consisted of three
steps. An additional post hoc procedure was added after initial
data analysis.

First, the subjects were divided into groups based upon their
scoring performance on the first administration. Subjects scoring
at about three standard deviations below the mean (-3 SD) form
one group, labeled@ -3.00. Subjects scoring at abkout two standard
deviations below the mean (-2 SD) form the second group, labeled
-2.00. The grouping process continued up the score scale to
the final group, which scored at about two standard deviations
above the mean (42 SD) and was labeled +2.00. Thus the groups
were formed based upon their proximity to each cf the six whole
number standard deviations between -2 SD and +2 Sp. (The data
had a skewness index of -7.17, indicating a negative skew.
Examination of several papers discussing the effect of the
attained skewness figure leads to the conclusion that the statistic
would not be adversely affected by the observed amount of lack of
normality. However, the presence of the skew would be important
to avoid in future studies of this type.)

Second, a well known result of repeated admrinistrations
of the same test is the phenomenon called practice effect. The
average (mean or median) score of a group from a second adminis-
tration of a test will always be higher then the average score
from the first administration. By subtracting the second
administration sccre from each subject's first testing score, a
change score is obtained. The change scores formed the data for
the study.

Third, the statistical analysis contained two parts. The
variance of the change scores for each of the subgroups was
compared, using Bartlett's Test of Homosccdasticity to test if
the variation of scoring were equal across all levels of scoring.
The second part of the statistical analysis was a simple effects
two-tailed t-test for the equality of mean change scores across
all levels of scoring (Glass and Stanley, 1270).

The post hoc analysis consisted of two option response
frequency summaries. The first summary was a bivariate option
frequency response table, listing first testing option selected
across second testing option selected, further grouped by subgroup
for each item. The second sunmary was a simplc option response
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frequency and proportion table, listing first testing, second
testing, and total for both tests, also grouped by subgroup for
each item.

Results

Table 1 presents the variance for each subgroup for the
change scores calculated by subtracting the first administration
score from the second administration score. Not only were the
subgroup variances found to be unequal, but the variances resulted
in a definite »attern. The higher subjects sccred, the lower was
their variation of scoring from first to second administration.

TABLE 1

Results of Bartlett's Test of liomoscedasticity for Change
Scores from Test Session Cne to Test Session Two

Subgroup
Statistic -3 -2 -1 0 +1 +2
Variance 65.59 65.84 46.01 32.15 14,46 7.39
Nunmbe r 10 34 127 204 173 23

Chi-square = 79.95%

Degrees of Freedom = 5

*significant at .001

Table 2 presents the t-values and the cdegrees of freedom for
all possible t-test comparisons of the mean change score for each
subgroup. Seven statistically significant differences ané eight
non-significant differences werc found. The location of the seven
significant differences is not rondom, but is a definite location.
All statistical analyses involving subgroups akove the mean (+1.00
and +2.00) were significant, with the exception of analyses
involving subgroup --3.00, which contained a small n size. The
trend of the mean change scores to decrease as scoring ability
increased seemed to occur in examiration of mean change sceres.




TABLE 2

Mean Change Scores and Related t-Values for Test of
Change Scores for Test Session One tc Test Session Two

Subgroup -3 -2 -1 0 +1 +2
Mean 3.60 4.26 3.88 3.48 1.82  0.13
-2.00 t = -0.23
(d.f.) (42)
-1.00 t = -0.12 0.28
(¢.f.) (135) (159)
0.00 t o= 0.06 0.70 0.58
(d.f.) (212)  (236) (329)
+1.00 t = 1.33 2.74% 23.35% 3,29%
(d.f.) (181) (205) (298) (275)
+2.00 t = 1.86 2.25% 2.61% 2.79% 2.05*
(d.£.) (31) (55) (14g) (22%5) (194)

*significant in two-tailed test at .10

Three items of the 90 items were chosen as examples of
option response selection made by the subjects which were
grouped into subgroups of like scoring ability from within
the post hoc data analysis procedure. Tables 3 and 4 present
the option responding for question 15. The difficulty index
for item 15 was 0.94, an easy item for the entire group of
subjects. Option 3 is the ccrrect response. Examination of
the proportion of times each option was selected (Table 4)
reveals that for the lowest group, -3.00, incorrect responses
were randomly chosen. Subgroups -2.00 and -1.00 seemed to
prefer options 1 and 2 in guessing. Subgroups +1.00 and +2.00
did not miss the item. Even for an easy item the low scoring
group was responding randomly. Ilowever, middle scoring groups
seemed to have an option preference. That is to say, not all
of the options were equally attractive to middle scoring
subjects. Small n size: of subjects missing the item, however,
dictate some caution in option preference interpretation for
guestion 15.




TABLE 3

o

Subgroup Test Session One and Test Session Two Option Response

Frequency for Question 15 "2, 6, 9, 12, 18, et ee.or What
two numbers should come next? (1) 19 and 20 (2) 21 and 22
(3) 21 and 24 (4) 15 and 12 (5) 17 and 16"
Subgroup Second First Test Responses
Tes*®
(n) Response 1 2 *3 4 5 Cmit
-3.00 1 1 0 0 0 0 0
2 0 1 1 0 0 0
(10) *3 0 1 2 1 G 0
4 0 1 0 0 0 0
5 0 0 1 0 1 0
Onmit 0 G 0 0 0 0
-2.00 1 3 0 1 0 0 0
2 0 1 1 0 C 0
(34) *3 0 X 23 0 0 0
4 v 1 2 0 0 0
5 0 0 1 0 0 0
Crmit 0 0 0 0 0 0
-1.00 ol 0 0 3 C 0 0
2 1 U 3 0 1 0
(127) *3 1 5 109 0 1 0
4 0 1 2 0 0 0
5 0 0 0 0 0 0
Omit 0 0 0 0 0 0
0.00 1 1 1 0 0 0 0
2 0 1 1 0 0 0
(204) *3 1 6 187 2 0 0
4 0 0 3 1 0 ]
5 0 0 0 0 C 0
Omit 0 0 0 0 it 0
+1.00 1 0 0 0 0 0 0
2 0 0 0 0 0 0
{173) *3 0 1 170 0 0 0
4 0 0 1 0 0 0
5 0 0 0 0 0 0
Omit 0 0 1 0 0 0
+2.00 1 0 0 0 0 0 0
2 0 0 0 0 0 0
(23) *3 0 0 22 0 0 0
4 0 0 1 0 0 0
5 0 0 0 0 0 0
Omit 0 0 0 0 0 N

*Correct response




TABLE 4

Option Response Summary for Questicn 15

Suob- Test Frequency Response Options
group

(n) Session Proportion 1 2 *3 4 5 Omit
-3.00 First f 1 3 4 1 1 0
e .10 .30 .40 .10 .10 .00
(10) Second f 1 2 4 1 2 0
j .10 .20 .40 .10 .20 .00
otal £ 2 5 e 2 3 0
P .10 25 .40 .10 .15 .00
-2.00 First f 3 3 28 0 0 0
p 09 .09 .82 .00 .00 .00
(34) Second f 4 L2 24 3 1 0
F 12 06 .71 .09 .03 .00
Total f 7 5 52 3 1 0
P .10 07 .76 .04 .01 .00
-1.00 First f 2 6 117 0 2 0
p 02 .C4 .92 .0c .02 .00
(127) Second f 3 5 114 3 0 0
p 02 .04 .91 .02 .CO .00
Total f s 11 223 3 2 0
p .0z .04 .92 .01 .01 .00
0.00 'irst £ 2 & 161 3 ¢ 0
p .01 .04 .34 01 .00 .00
(204) Secona f 2 2 1¢6 4 0 c
p .01 .01 .96 02 00 .00
Total f 4 10 387 7 0 0
p .01 .02 .9E .02 .¢0 .00
+1.00 First f 0 1 172 0 0 0
p .00 .01 .99 .00 .00 .00
(173) Second f ¢ 0 171 1 0 1
o .00 .00 .98 .01 .00 .01
Total f 0 1 342 1 0 1
p .00 .00 .99 .00 .00 .00
+2.00 First f ¢ 0 23 0 0 0
p .0¢C .00 1.00 .00 .o0cC .00
(23) Second £ 0 0 22 1 0 0
p .00 .00 .96 .04 .00 .00
Total f 0 0 45 1 0 0
p .oce .00 .98 .02 .00 .00

*
Correct Response




Tables 5 and 6 present the option responding for guestion 60.
The difficulty index for item 60 was 0.70, with option 3 being
correct. Subgroup -3.00 subjects who answered the question
incorrectly seemed to prefer option 5. However, the proportion
of people in the -3.00 subgroup who omitted the item is very large,
causing interpretation to be quite difficult. Subgroups -2.00 and
-1.00 seemed to prefer incorrect options 1, 2, ané 4., Subgroup
0.00 had an equal proportion choosing options 4 ané 5, but had
larger proportions preferring options 1 and 2. Subgroups akove
the mean, +1.00 and +2.00, seemed to have strong tendency to choose
options 1 and 2. The summary of item 60 is that subjects scoring
below the mean who were incorrecct in responding seemed to be
responding randomly. Subjects scoring above the mcan who incorrectly
marked the options seemed to have a strong tendercy to select
options 1 and 2. :

Tables 7 and 8 present the option responding fcr question
85. The difficulty index for item 85 was 0.ll, indicating a very
hard item. Option 5 was the correct response. Interpretation of
option selection tendencies for groups scoring below the mean is
hampered because of the large number of omissions. Option selection
for subgroups below the mean was felt to be randor with a slight
preference for option 2. The preference for option 2 was stronger
in the 0.00 group with responses for the remaining optior appearing
to be random. The subgroups above the mean had a marked tendency
to select options 2 and 5. The summary of itcm 85 is that low
scoring subjec:s seemed to be selecting options rarndomly, and
that high scoring subjects seemed to prefer two particular cpriors.

Conclusions

Two conclusions have been drawn from the results. The first
conclusion is that scoring error is not consistent across all
levels of scoring. To calculate and use one SEM figure for all
levels cf scoring seems to be an incorrect procedure. The noted
negative skew in the data creates caution before contending that
the observed inverse relationship between score level and change
score variance will necessarily always hold true. The study needs
to be replicated several times in a test-retest setting. 2n
interesting theoretical observatior. has suggested itself by the
observed findings.

Standard error of measurement is usually explainecd in terms of
a subject's random fluctuations in ability to correctly gueses the
answers to questions for which he has no knowledge. Somre days the
subject has a good day guessing and sone days he has a bad day
guessing. The current usage of standard error of mcasurement
maintains that the number of unknown questions which a low scoring
subject can correctly guess is equal to the number of unknown
questions which a high scoring subject can correctly guess. The
size of the score band or confidence interval in raw score points
is uniform.

i1




TABLE 5

Subgroup Test Session One and Test Session Two Option Response
Frequency for Question 60 "The daughter of my uncle has a son.
My father is her son’s .... (1) cousin (2} grandfather

{3) great-uncle (4) great grandfather (5) brother"

Subgroup Second First Test Responses
Test
(n) Response 1 2 *3 4 5 omit
-3.00 1 0 0 0 0 0 0
2 0 0 0 0 0 0
(10) *3 1 0 1 0 0 0
4 0 0 0 0 0 0
5 1 1 1 1 0 2
Omit 0 0 0 0 0 2
-2.00 1 1 2 2 0 0 0
2 0 2 1 0 0 2
(34) *3 3 2 6 2 0 0
4 0 3 3 0 0 0
5 0 1 0 1 0 0
Omit 0 0 0 0 0 3
-1.00 1 4 1 3 0 4 0
2 4 4 1 3 1 6
(127) *3 6 12 44 5 0 2
4 5 2 8 3 0 0
5 0 0 3 0 0 0
Omit 0 0 2 1 0 3
0.00 1 4 1 10 1 0 J
2 1 3 5 2 1 0
(204) *3 10 11 125 4 3 0
4 1 3 4 1 1 0
5 3 0 4 3 3 0
Omit 0 0 0 0 0 0
+1.00 1 4 0 7 0 0 0
2 1 0 3 0 0 0
(173) *3 4 6 139 1 1 1
4 0 1 2 0 0 0
5 0 0 3 0 0 G
Omit 0 0 0 0 0 G
+2.00 1 0 0 1 0 0 0 |
2 0 1 1 0 0 0 |
(23) *3 0 0 19 0 0 0
4 0 0 0 0 0 0
5 0 0 0 0 0 0
Omit 0 0 1 0 0 0

*
Ccrrect Response

Y
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TABLE 6
Option Response Surmary for Question 60
Sub- Test Frequency Response Options
group
(n) Session Proporticon 1 2 *3 4 5 omit
-3.00 First f 2 1 2 0 4
P .20 .10 .20 J .GOo .40
(10) Second f c 0 2 0 G 2
P .00 .00 20 .00 .60 2
Total £ 2 1 4 1 € 6
P 10 .05 .20 .05 .30 . 3¢
-2.00 First £ 4 10 12 3 0 5 |
P 12 .29 .18 . 09 .05 15
(34) Second f 5 5 13 € 2 3
p .15 .15 .38 .16 06 09
Total f 9 5 25 9 2 8
p .13 .22 .27 .13 .03 12
-1.00 First f 19 19 €1 12 c 11
P .15 .15 .48 .09 04 09
(127) Se.cond £ 12 19 €9 lg 3 6
P .09 .15 .54 14 .02 .04
Total £ 31 33 130 30 8 17
P 2 .15 .51 .1z .03 .07
0.00 First f 19 1¢ l4¢ 11 8 0
P .09 .09 .72 .03 .04 00
Second f 16 12 183 10 13 0
P .02 .06 .75 .05 06 00
Total £ 3¢ 36 3031 21 21 0 |
P .08 .07 L7/ .05 105 00
+1.00 First £ 9 t 154 1 1 H
P ns .C4 . 89 .01 0L .01
Second £ 11 4 152 2 ! 0
P .06 .02 . 88 .02 02 00
Total £ 20 11 306 4 4 1
P .06 3 .88 .01 .01 .00
+2.00 First f 0 1 22 0 0 0
p .00 .04 .96 .00 .CO .00
Second £ 1 2 10 ¢ C 1
p . G4 09 .83 .00 .00 .C4
Total f 1 3 41 0 C 1
p .02 .07 .82 .00 .00 .02 )

*Correct Response
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Subgroup Test Session One and Test
Frequency for Question 85

(1) oval (2)

TABLE 7

"Circle

cube (3) curve

(4) circle

(%)

11

Sessicn Two Option Response
is to ellipse as square is to:

diarond"

Subgroup Second First Test Pesponses
Test

(n) Response 1 2 3 4 ) Cmit
-3.00 1 0 1 0 1 0 0
2 0 0 1 0 0 0

(10) 3 0 0 0 0 0 2
4 Q G G 0 ¢ 0

*5 1 ] e 1 0 ¢

Omit 0 C 0 0 e 3

-2.00 1 0 0 ] 0 0 0
2 0 1 1 0 0 z

(34) 3 0 2 1 0 1 4
4 0 0 0 0 2 5

x5 0 G 3 1 e 1

Omit 0 0 1 1 0 7

-1.00 1 2 3 0 1 1 ¢
z 0 18 5 0 0 16

{(127) 3 1 7 2 0 1 9
4 0 0 2 0 2 4

*5 0 3 1 2 0 2

Omit 1 1 1 C 0 34

0.00 1 1 o 4 2 2 3
2 2 66 < 2 5 3¢

(204) 3 1 11 Y 2 2 °
4 1 1 ] 1 1 1

x5 2 7 1 0 6 10

Oomit 0 1 0 0 1 13

+1.00 1 2 1 0 0 1 2
2 8 7z 6 3 i¢ 7

(172) 3 2 3 0 1 2 0
4 1 1 n 0 1 2

*5 3 23 1 0 15 4

Omit 0 0 0 0 0 2

+2.00 1 ¢ 0 4] 0 0 0
2 0 8 0 0 0 1

(23) 3 0 0O 0 0 0 0
4 0 0 G 0 0 ¢

*5 0 C 0 6 7 i

omit 0 0 0 0 0 0

— . ]




TABLE 8

Option Response Summary for Question 85

Test Frequency Response Options
group
(n) Session Proportion 1 2 2 4 *5 orit
-3.00 First f 1 1 1 2 0 5
p .16 10 .10 .20 .GO .50
(10) Second f 2 1 2 0 2 3
p .20 10 .20 .00 .20 30
Total £ 3 2 3 2 2 8
P .15 .10 .15 .16 10 .40
-2.00 First £ C 3 7 2 3 19
© 00 .09 .21 L0E€E .C9 .56
(34) Second f 1 4 & 7 s 9
P .03 .12 .24 .21 15 26
Total f 1 7 15 Q 8 28
p .02 .10 .22 .12 .12 41
-1.00 First f 4 32 11 3 4 7
P 3 25 .09 02 02 .57
(127) Second f 15 39 2C g 8 37
p .12 31 .16 .06 .06 .29
Total £ 19 71 31 11 12 110
P .07 22 .12 .04 .05 .43
0.00 First f 7 &€ 14 £ 17 72
D .03 .42 07 04 .08 .25
(204) Second f 12 113 2¢ € 26 15
P .06 .54 .1é L0232 .13 .07
Total £ 25 197 42 14 43 87
p .06 48 16 .03 .11 .21
+1.00 First f 16 100 7 4 29 17
9] 09 .58 .04 .02 .17 1¢
(173) Second f 6 166 e 5 46 2
P .02 .61 .05 .03 .27 .61
Total £ 22 206 1t 9 75 19
P .06 .60 .04 LG3 .22 .05
+2.,00 First f 0 14 o 0 7 2
P .00 .61 .00 .CC .30 .09
(23) Second f 0 9 U 0 14 0
P .0C .39 .00 .00 .61 .00
Total f G 25 0 0 21 2
P . 00 .50 .00 .00 .46 .02
*Correct Response -
iS5
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Such a usage seems theoretically incorrect. It is not the
number of correctly gquessed unknown questions which is the sare,
but the percentage or correctly ¢uessed ivnknown ques*ions which is¢
the same. Both %ow and high scorers have an equal probakility of
correctly guessing at unknown questions. hcwever, the low sccring
subject is guessing at many more unknown questicns then a high
scoring subject. Consequently, the low scoring subject would have
greater chance for a wider variability in error of measurecment than
would the high scoring subject.

The second conclusion further complicates any discussion of
SEM intervals. The post hoc analysis of opticn selection was
complicated by small sample sizes in the lLowest subgrcup (-2.00)
and by large response cmissions through the middle range of scoring.
The tendency of high scoring subjects to choose between two opticns
was very pronounced. The results suggeste? the following cstatement:
as scoring ability increases the process ¢f chcesine options when
the item is not known appears to change from the randor guessing
theory (SEM) to an educated guessing theory. Tigure 1 illustrates
that while low scoring subijects seem to be respending rancorly, hich
scoring subjects seem to chcose mest likely responses. Ferhaps
high scering subjects are able tc eliminate sore opticns as being
obviously wrong 2nd then randaerly choose fror the remaining most
likely opticens. Elirinating some ¢ptions irplies that high scorers
seem to have some knowledge of the guestion, but not enough to
answer correctly. Possessing partial knowledge and then guessing
among the remairing choices ig¢ defined as educated quessing.

High -~
Test
Scoring
2bility
Low -
(. To - T
kandon Educated
Guessing Guessing
Thecry Thecry
(SEM)

Figure 1 Illustration of Pelationship Between Test Scoring Ability
and Thecretical Interprctation of Guessing at Unknown
Test Items.
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The above conclusions nced nuch further werk with teost-retest
data. They are offercd in hopes of stimulating such further study
of an often taken-for-granted theory - stardard eryor of ncasurenecat,
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